Carbapenem resistance in cystic fibrosis strains of Pseudomonas aeruginosa as a result of amino acid substitutions in porin OprD.
The aim of this work was to investigate the impact of single amino acid substitutions occurring in specific porin OprD on carbapenem resistance of cystic fibrosis (CF) strains of Pseudomonas aeruginosa. A PAO1ΔoprD mutant was complemented with the oprD genes from five carbapenem-resistant CF strains exhibiting very low amounts of mutated OprD porins in their outer membrane despite wild-type levels of oprD transcripts. Compared with wild-type porin from strain PAO1, single amino acid substitutions S403P (in periplasmic loop 8), Y242H, S278P and L345P (in β-sheets 10, 12 and 14, respectively) were found to result in reduced amounts of OprD in the outer membrane, increased carbapenem resistance, and slower growth in minimal medium containing gluconate, an OprD substrate, as the sole source of carbon and energy. This indicates that in CF strains of P. aeruginosa, loss of porin OprD may not only result from mutations downregulating the expression of or disrupting the oprD gene, but also from mutations generating deleterious amino acid substitutions in the porin structure.